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(54) Data transfer with abnormality control 

(57) When an information recording medium record- 
ed with music data files A. B made up of a plurality of 
data blocks Al-An, B1 -Bm of a specified data length is 
played by the player and copied into the hard disc drive 
installed in the recorder if an error associated with the 
playback or recording by the player or recorder occurs 



at a point in time te during the copying operation, the 
error is detected by detection means and., based on the 
detection result, the control means instructs the player 
and the recorder to perform second-time playback and 
recording. The data (B3) associated with the error, not 
all the data file (B), is copied again. This method reduces 
the time taken by the copying. 
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Description 



[0001] The present invention relates to a signal 
processing system having a function to copy information 
recorded in, for example, an information recording me- 
dium. 

[0002] A variety of information recording media for re- 
cording information in a digital form have been devel- 
oped, including a compact disk (CD), digital video disk 
or digital versatile disk (DVD), mini disk (MD), magneto- 
optical disk (MO disk) and digital audio tape (DAT). Us- 
ing these information recording media, various contents 
such as music are being provided. 
[0003] Not only information recording media for read- 
only purpose but also media capable of writing informa- 
tion have been developed. For example, in addition to 
the MD, MO, DATand digital video tape, write-once type 
and rewritable type CDs and DVDs and hard disk drives 
(HDDs) capable of sLoring a large volume of data have 
been developed. 

[0004] With a wide range of information recording me- 
dia and contents available, users now can copy a desire 
content stored in one information recording medium to 
another to an extent that does not infringe the copyright 
of the material being copied. For example, in an audio 
system having a CD playback unit and an MD recording 
unit, the user can play a music CD and at the same time 
copy the music being played into an MD. 
[0005] In conventional audio systems, when an error 
occurs while music is copied from a CD to an MD, the 
music being copied is copied again from the beginning. 
Consider an example case in which an i-th music (A) 
has been copied normally but an error occurs at a point 
in time te while the next (i+1)st music (B) is copied as 
shown in Fig. 1 1 . In this case, it is conventional practice 
to return to the beginning of the music (B) and start over. 
[0006] This however takes many hours to complete 
the copying. Particularly when long music such as clas- 
sic music has to be copied from the start, the operability 
is degraded considerably. 

[0007] The present invention has been accomplished 
to overcome the aforementioned conventional draw- 
backs and provide a signal processing system capable 
of shortening the copying time. 

[0008] According to one aspect of the invention, there 
is provided a signal processing system in which a data 
file having a plurality of data blocks of a predetermined 
data length is transferred from a source to a recorder 
and recorded in the recorder, the signal processing sys- 
tem comprising: an abnormality detection means to de- 
tect an abnormality in the source or the recorder while 
the data file is recorded and to output an abnormality 
detection signal; and a control means to, when the ab- 
normality detection signal is output from the abnormality 
detection means, instruct the source to retransfer data 
beginning with that data block in the data file which was 
being read at time of abnormality detection or data be- 
ginning with a predetermined amount before the data 



block in the data file associated with the abnormality de- 
tection and at the same time instruct the recorder to 
resume the recording beginning with at least that data 
block among those retransmitted to the recorder in 
5 which the abnormality occurred. 

[0009] With the above configuration, when data 
blocks in a data file are transferred from the source to 
the recorder and are recorded in the recorder, if an ab- 
normality occurs in the source or the recorder, the ab- 
io normality detection means detects the abnormality. 
[0010] When the abnormality detection means de- 
tects an abnormality, the control means instructs the 
source to retransfer data beginning with the data block 
that was being recorded at time of detection of abnor- 
15 mality or beginning with a predetermined amount before 
the data block involving the abnormality. Further, the 
control means instructs the recorder to resume the re- 
cording beginning with that data block among those re- 
transferred to the recorder which involves the abnormal- 
20 jty. 

[0011] This obviates the need for re-recording all the 
data file, thus reducing the time it takes for the recorder 
to complete the recording of the data file. 
[0012] According to another aspect of the invention, 
25 there is provided a signal processing system in which a 
data file having a plurality of data blocks of a predeter- 
mined data length is transferred from a source to a re- 
corder and recorded in the recorder, the signal process- 
ing system comprising: a data adding means provided 
30 in the source to add address information to each data 
block and transfer the data blocks to the recorder; an 
abnormality detection means to detect an abnormality 
in the source or the recorder while the data file is record- 
ed and to output an abnormality detection signal; an ad- 
35 dress determination means to, when the abnormality 
detection signal is output from the abnormality detection 
means, determine according to the address information 
an address of that data block in the data file which was 
being read at time of abnormality detection; and a con- 
^o trol means to instruct the source to retransfer data be- 
ginning with the address determined by the address de- 
termination means or an address a predetermined 
amount before the address determined by the address 
determination means and at the same time instruct the 
45 recorder to resume the recording beginning with at least 
that data block among those retransmitted to the record- 
er in which the abnormality occurred. 
[0013] With this configuration, the data adding means 
on the source side adds address information to each da- 
50 ta block and transfers it to the recorder. When an abnor- 
mal condition occurs in the source or the recorder while 
the recorder records the data blocks, the abnormality 
detection means detects the abnormality and the ad- 
dress determination means determines, based on the 
55 address information, an address of the data block which 
was being read at time of abnormality detection. Then 
the control means instructs the source to retransfer data 
beginning with the address determined by the address 
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determination means or an address a predetermined 
amount before the address determined by the address 
determination means and at the same time instructs the 
recorder to resume the recording beginning with at least 
that data block among those retransmitted to the record- 
er in which the abnormality occurred. 
[001 4] Because not all the data file is re-recorded, the 
time taken by the recorder to complete the recording of 
the data file can be reduced. 

[0015] According to a further aspect of the invention, 
there is provided a signal processing system in which a 
data file having a plurality of data blocks of a predeter- 
mined data length is transferred from a source to a re- 
corder and recorded in the recorder, the signal process- 
ing system comprising: a data adding means provided 
in the source to add to each data block address infor- 
mation and flag information indicating whether the data 
block is normal or abnormal and to transfer the data 
blocks to the recorder; an abnormality detection means 
to detect an abnormality in the source or the recorder 
while the data file is recorded and to output an abnor- 
mality detection signal; an address determination 
means to, when the abnormality detection signal is out- 
put from the abnormality detection means, determine 
according to the address information an address of that 
data block in the data file which was being read at time 
of abnormality detection, to decide whether the data 
block is normal or abnormal according to the flag infor- 
mation, and, when the data block is decided to be ab- 
normal, to detect an address of the abnormal data block 
according to the address information; and a control 
means to instruct the source to retransfer data begin- 
ning with the address determined by the address deter- 
mination means or an address a predetermined amount 
before the address determined by the address determi- 
nation means and at the same time instruct the recorder 
to resume the recording beginning with at least that data 
block among those retransmitted to the recorder in 
which the abnormality occurred. 

[0016] With this configuration, the data adding means 
on the source side adds address information to each da- 
ta block and transfers it to the recorder. If some anomaly 
occurs in the source or the recorder while the recorder 
is recording data blocks, the abnormality detection 
means detects the abnormality and the address deter- 
mination means determines, based on the address in- 
formation, an address of Ihe daLa block which was being 
read at time of abnormality detection. Then the control 
means instructs the source to retransfer data beginning 
with the address determined by the address determina- 
tion means or an address a predetermined amount be- 
fore the address determined by the address determina- 
tion means and at the same time instructs the recorder 
to resume the recording beginning with at least that data 
block among those retransmitted to the recorder in 
which the abnormality occurred. 

[0017] Because not all the data file is re-recorded, the 
time taken by the recorder to complete the recording of 



the data file can be reduced. 

[0018] According to a further aspect of the invention, 
there is provided a signal processing system in which a 
data file having a plurality of data blocks of a predeter- 

5 mined data length is transferred from a source to a re- 
corder and recorded in the recorder, the signal process- 
ing system comprising: a data adding means provided 
in the source to add to each data block address infor- 
mation and flag information indicating whether the data 

10 block is normal or abnormal and to transfer the data 
blocks to the recorder; an abnormality detection means 
to detect an abnormality in the source or the recorder 
while the data file is recorded and to output an abnor- 
mality detection signal; an address determination 

15 means to, when the abnormality detection signal is out- 
put from the abnormality detection means, determine 
according to the address information an address of that 
data block in the data file which was being read at time 
of abnormality detection, to decide whether the data 

20 block is normal or abnormal according to the flag infor- 
mation, and, when the data block is decided to be ab- 
normal , to detect an address of the abnormal data block 
according to the address information; and a control 
means to instruct the source to retransfer data begin- 

25 ning with the address determined by the address deter- 
mination means or an address a predetermined amount 
before the address determined by the address determi- 
nation means and at the same time instruct the recorder 
to resume the recording beginning with at least that data 

30 block among those retransmitted to the recorder in 
which the abnormality occurred. 

[0019] With this configuration, the data adding means 
on the source side adds to each data block address in- 
formation and flag information indicating whether the 
35 data block is normal or abnormal and transfers it to the 
recorder. If some anomaly occurs in the source or the 
recorder while the recorder is recording data blocks, the 
abnormality detection means outputs an abnormally de- 
tection signal. 

40 [0020] When the abnormality detection signal is out- 
put, the address determination means determines, 
based on the address information, an address of the da- 
ta block which was being read at time of abnormality 
detection. The address determination means checks 

45 whether the data block is normal or abnormal according 
to the flag information and, when the data block is found 
abnormal, determines the address of the abnormal dala 
block according to the address information. 
[0021 ] Then the control means instructs the source to 

50 retransfer data beginning with the address determined 
by the address determination means or an address a 
predetermined amount before the address determined 
by the address determination means and at the same 
time instructs the recorder to resume the recording be- 

55 ginning with at least that data block among those re- 
transmitted to the recorder in which the abnormality oc- 
curred. 

[0022] Because not all the data file is re-recorded, the 
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time taken by the recorder to complete the recording of 
the data file can be reduced. Further, not only when the 
abnormality detection means detects an abnormality but 
also when an abnormal data block is transferred from 
the source to the recorder, is the source instructed to 5 
retransfer the data blocks for writing into the recorder. 
This enables the data to be reliably recorded into the 
recorder. 

[0023] The abnormality detection means used in the 
above configuration includes at least a voltage sensor 10 
for detecting an abnormal condition in the supply voltage 
to the recorder and a vibration sensor for detecting vi- 
brations of the recorder. 

[0024] With the above configuration, when voltage 
fluctuations or vibrations detrimental to the recording of is 
data into the recorder should occur, the data recording 
is performed again beginning with the data block which 
was being written when the abnormality occurred or be- 
ginning with a data block a predetermined amount be- 
fore the faulty data block. This arrangement allows the 20 
signal processing system, when it is mounted on a ve- 
hicle such as automobile, to be tolerant of voltage vari- 
ations of a battery and of vibrations and impacts . 
[0025] In the Drawings; 

[0026] Fig. 1 is a block diagram showing a configura- 25 
tion of the car-mounted audio system of this embodi- 
ment. 

[0027] Figs 2A to 2D are waveform diagrams ex- 
plaining how an abnormality in the supply voltage is de- 
tected. 30 
[0028] Fig. 3 is an explanatory diagram showing a for- 
mat of CD data and a copy operation. 
[0029] Fig. 4 is an explanatory diagram showing a for- 
mat of CD data and a conventional copy operation. 
[0030] Fig. 5 is an explanatory diagram explaining 35 
subcode data. 

[0031] Fig. 6 is an explanatory diagram showing a for- 
mat of Q-channel data. 

[0032] Fig. 7 is an explanatory diagram showing an 
interface format. 40 
[0033] Fig. 8 is an explanatory diagram showing a 
sector structure of a hard disc. 

[0034] Fig. 9 is a flow chart showing a sequence of 
steps for a copy operation. 

[0035] Fig. 10 is a flow chart showing a further se- 45 
quence of steps for the copy operation. 
[0036] Fig. 11 is an explanatory diagram showing a 
problem with the conventional copying method. 
[0037] Embodiments of the signal processing system 
of this invention will be described by referring to Figs . so 
1 to 1 0. The following explanation takes up a car-mount- 
ed audio system which has a reproducing device or 
player, such as CD, MD and DVD players, as sources 
and a recorder 5 with a hard disc drive HDD that records 
information from the source onto a hard disc DISC. 55 
[0038] Fig. 1 is a block diagram showing the configu- 
ration of the car-mounted audio system 1 of one embod- 
iment. 



[0039] In Fig. 1 , the car-mounted audio system 1 in- 
cludes the recorder 5 equipped with a hard disc drive 
HDD and one or more players 2, 3 ; 4 connected to the 
recorder 5. That is, the user can selectively install a 
modular CD player, an MD player or a DVD player in the 
car-mounted audio system 1. 

[0040] In more concrete terms, the car-mounted au- 
dio system 1 has a control bus BUS, which is connected 
with the players 2, 3, 4. The players 2, 3, 4 are also con- 
nected with the recorder 5 via data transmission cables 
6, 7, 8, thus forming the car-mounted audio system 1 in 
which the recorder 5 is connected with one or more play- 
ers 2, 3, 4. Fig. 1 represents a case where the CD player 
is connected as a first player 2 and the MD player and 
DVD player as second and third players 3, 4. 
[0041] The player (CD player) 2 has a spindle motor 
9, which rotates a compact disk (CD), an information re- 
cording medium, while holding it at a clamp position, a 
pickup 10 to optically detects data recorded in the CD, 
and a servo control circuit 11 that servo-controls the 
spindle motor 9 and the pickup 10 according to the de- 
tected data D1 output from the pickup 1 0. 
[0042] The player 2 also has a CD decoder/commu- 
nication encoder circuit 12, a control circuit 13, a display 
unit 14, and an operation unit 15. 

[0043] The CD decoder/communication encoder cir- 
cuit 12 decodes the detected data D1 from the pickup 
10 according to the CD format and then encodes the 
decoded data into transmission data D2 before sending 
it to the recorder 5 side through a data transfer cable 6. 
[0044] In generating the transmission data D2 from 
the detected data D1 , the CD decoder/communication 
encoder circuit 12 adds to the transmission data D2 an 
address data ADR representing an address in the com- 
pact disk where the detected data D1 is stored and a 
flag data V indicating whether the detected data D1 is 
normal or abnormal. This is detailed later. 
[0045] That is, the CD decoder/communication en- 
coder circuit 12 performs a bit error correction on the 
detected data D1. The control circuit 13 detects when 
the error correction has successfully been done and 
then adds the flag data V (-0) indicating that the data is 
normal and the address data ADR to the detected data 
D1 , which is then encoded by the CD decoder/commu- 
nication encoder circuit 1 2 to generate the transmission 
data D2 to be sent to the recorder side. 
[0046] When on the other hand the error correction 
fails to be executed after repetitively attempting the bit 
error correction a predetermined number Xm (described 
later) of times, this is detected by the control circuit 13 
which then adds flag data V (=1) indicating that the data 
is abnormal and the address data ADR to the detected 
data D1, which is encoded by the CD decoder/commu- 
nication encoder circuit 12 to generate the transmission 
data D2 to be sent to the recorder side. 
[0047] The control circuit 13 has a microprocessor 
(MPU) which checks whetherthe bit error correction can 
be done or not and centrally controls the overall opera- 
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tion of the player 2. Further, the control circuit 1 3 is con- 
nected via the control bus BUS to a control circuit 17 in 
the recorder 5 : so that the control circuit 1 3 and the con- 
trol circuit 17 cooperate to control the copy process for 
recording the information (data) from the player 2 (as a 
source) onto the recorder 5. 

[0048] The display unit 1 4 is provided on the operation 
panel of the modular player 2 and displays to the user 
the operating condition of the player 2 and the name of 
music in the CD being played. 

[0049] The operation unit 15 is also provided on the 
operation panel of the modular player 2 and has a plu- 
rality of switches for the user to issue commands, such 
as starting the playing of a CD, ending it, temporarily 
stopping it and selecting music. 

[0050] The recorder 5 includes, in addition to the hard 
disc drive HDD, a demultiplexer circuit 16 connected 
with the data transfer cables 6, 7, 8 from the players 2, 
3, 4, a control circuit 1 7, a decoder circuit 18, a buffer 
memory 1 9. an interface circuit (l/F circuit) 20, a display 
unit 21 , an operation unit 22, a power supply 23, and a 
voltage sensor 24. 

[0051] The control circuit 17 has a microprocessor 
(MPU) which centrally controls the overall operation of 
the recorder 5 and transfers control data Dc to and from 
the players 2, 3, 4. 

[0052] The control circuit 1 7 controls the demultiplex- 
er circuit 1 6 to send various data supplied from the play- 
ers 2, 3, 4 through the data transfer cables 6, 7, 8 to the 
decoder circuit 18 by protecting these data against in- 
terference with one another. In detail, the control circuit 

1 7 controls the demultiplexer circuit 1 6 so as to transfer 
the data D2 as selected data D3 to the decoder circuit 

1 8 while the data D2 is supplied to the recorder 5 from 
the CD player as the player 2. 

[0053] The decoder circuit 18 decodes the data D3 
received and transfers the decoded data D4 to the con- 
trol circuit 17 and the hard disc drive HDD through the 
interface circuit 20. 

[0054] That is, when the data D2, which was encoded 
by the CD decoder/communication encoder circuit 12 in 
the player 2, is supplied as the data D3 to the decoder 
circuit 18, the decoder circuit 1 8 performs the decoding, 
which is reverse to the encoding done by the CD decod- 
er/communication encoder circuit 12, on the data D3 to 
generate data D4 compatible with the CD format and 
then outputs decoded data D4. 

[0055] The buffer memory 1 9 is provided to temporar- 
ily store the data D3 and D4 when the decoder circuit 
18 performs the decoding and to adjust the timings of 
the data D3 and D4. 

[0056] Further, the control circuit 17 checks for any 
anomaly as detailed later and, when an anomaly occurs, 
requests the control circuit 13 on the player 2 side 
through the control data Dc to retransmit the data. 
[0057] The display unit 21 is provided on the operation 
panel of the car-mounted audio system 1 and shows the 
operating state of the recorder 5. 



[0058] The operation unit 22, too, is provided on the 
operation panel of the car-mounted audio system 1 and 
has a plurality of switches for the user to issue com- 
mands such as starting the recording, ending it andtem- 

5 porarily stopping it. 

[0059] The power supply 24 supplies the recorder 5 
and the hard disc drive HDD, and the voltage sensor 23 
detects the supply voltage output from the power supply 
24 and sends a detection signal Sv to the control circuit 

10 17. 

[0060] That is, when the detection signal Sv detected 
by the voltage sensor 23 changes as shown in Fig. 2A, 
a comparator (not shown) in the control circuit 1 7 com- 
pares the amplitude change of the AC component of the 
detection signal Sv with predetermined threshold values 
THD H , THD L (=-THD H ). The comparator generates a bi- 
nary signal which, as shown in Fig. 2B, is logically "low" 
when the amplitude change of the AC component of the 
detection signal Sv is within a predetermined allowable 
range set by the threshold values THD H , THD L and is 
logically "high" when the amplitude change is outside 
the allowable range. The control circuit 17 decides that 
an abnormality has occurred when the binary signal is 
logically "high". 

[0061 ] When it decides that an anomaly has occurred 
with the supply voltage, the control circuit 17 puts into 
the control data Dc the address data ADR correspond- 
ing to the time at which the supply voltage anomaly oc- 
curred, sends the control data Dc to the control circuit 
13 on the player 2 side and requests it to play back and 
retransmit the block of data recorded on the address 
ADR. 

[0062] The threshold values THD H , THD L are deter- 
mined to set a range in which the recorder 5 and the 
hard disc drive HDD will not have trouble recording or 
reproducing data in the event of variations of the supply 
voltage. 

[0063] The hard disc drive HDD has a read/write sig- 
nal processing circuit 25 connected to the interface cir- 
cuit 20, a buffer memory 26, a control circuit 27, a read/ 
write head 28, a servo control circuit 29, and a hard disc 
DISC on which data is recorded by the read/write head 
28. 

[0064] The read/write signal processing circuit 25 en- 
codes the data D4 supplied from the interface circuit 20 
into sector data Ds conforming to a predetermined for- 
mal so that the read/write head 28 can record (write) the 
sector data Ds into sectors logically formed on the hard 
disc DISC. 

[0065] The servo control circuit 29 servo-controls the 
rotation of the hard disc DISC and also the access of 
the read/write head 28 to the hard disc DISC. 
[0066] The control circuit 27 causes the read/write 
signal processing circuit 25 to generate the sector data 
Ds and controls the servo control circuit 29, thus per- 
forming a centralized control for recording the sector da- 
ta Ds on the sectors of the hard disc DISC. 
[0067] On the case of the hard disc drive HDD is 
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mounted a vibration sensor 30 that detects vibrations 
applied from outside to the hard disc drive HDD while 
the vehicle is traveling. A detection signal Sb output from 
the vibration sensor 30 is supplied one after another to 
the control circuit 17. 

[0068] When the detection signal Sv output from the 
vibration sensor 30 changes as shown in Fig. 2C, the 
wind comparator (not shown) in the control circuit 17 
compares the amplitude change of AC component of the 
detection signal Sb with the threshold values THD H , TH- 
d l (=-THD H ). The wind comparator generates a binary 
signal which, as shown in Fig. 2D : is logically "low" when 
the amplitude change of the AC component of the de- 
tection signal Sb is within a predetermined range set by 
the threshold values THD H , THD L and is logically "high" 
when the amplitude change is outside the allowable 
range. 

[0069] When the binary signal is logically "high", the 
conlrol circuit 1 7 decides that an impact is applied to the 
hard disc drive HDD from outside. The control circuit 1 7 
puts into the control data Dc the address ADR of data 
corresponding to the time when the external impact oc- 
curred, sends the control data Dc to the control circuit 
1 3 on tho player 2 side and requests it to play back and 
retransmit the block of data recorded on the address 
ADR. 

[0070] The threshold values THD H , THD L are prede- 
termined to define a range in which the read/write head 
28 of the hard disc drive HDD can no longer write or 
read data properly due to so-called tracking errors 
caused by vibrations. 

[0071 ] The car-mounted audio system 1 has a speak- 
er system not shown in Fig. 1 , which, when the CD de- 
coder/communication encoder circuit 12 of the player 2 
decodes audio data recorded on the music CD, acti- 
vates speakers according to the decoded audio data. 
[0072] The recorder 5 not only writes data into a disc 
by the hard disc drive HDD but also allows the user to 
request a playback of music through the operation unit 
22, which is accomplished by reading audio data from 
the disc DISC in the hard disc drive HDD by the read/ 
write head 28, decoding the data thus read by the read/ 
write signal processing circuit 25, and then supplying the 
decoded data through the interface circuit 20 to the 
speaker system for playing the music. 
[0073] Now, the operation of the car-mounted audio 
system 1 of the above configuration will be described by 
referring to Figs. 3 to 10. We take up an example case 
where the CD player as the player 2 plays a music CD 
and the audio data reproduced is copied to the hard disc 
drive HDD of the recorder 5. 

[0074] First, the format of the music CD is briefly ex- 
plained by referring to Figs. 3, 5 and 6, and then the 
format of the data D2 supplied from the player 2 to the 
recorder 5 will be explained by referring to Fig. 7. 
[0075] The music CD, as shown in Fig. 3, is recorded 
with data in blocks of 98 frames. When two or more piec- 
es of music are recorded in one music CD, the stereo 



audio data of each piece of music is recorded as a plu- 
rality of blocks . Further, each frame has a frame syn- 
chronization signal, subcode data, stereo audio data, 
and parity data for bit error correction. 
5 [0076] The subcode data is distributed over the 98 
frames, 8 bits in each frame, as shown in Fig. 5. To de- 
scribe in more detail, the first and second frames are 
recorded with subcode sync data SO, S1, respectively, 
and the third to 98th frames, 96 frames in total, are each 
10 recorded with 8-bit subcode data whose bits are called 
P, Q, R, S ; T, U, V and W bit. That is, a total of 96 bits 
P1-P96 constitute a P-channel, bits Q1-Q96 a Q-chan- 
nel. In the same manner R- to W-channel are each made 
up of 96 bits. 

15 [0077] The Q-channel consisting of bits Q1-Q96, as 
shown in Fig. 6, comprises 4-bit control data, 4-bit ad- 
dress data, 72-bit data representing a movement 
number, an index, an elapsed time in the movement and 
an absolute time, and 16-bit code data for bit error de- 
20 tection. 

[0078] The control data is used to identify the audio 
channel number and the address data is used to check 
that the 72-bit data is recorded. Of the 72-bit data, the 
movement number is used to indicate a music number; 
25 the index is used to divide each piece of music into more 
detailed sections; the elapsed time in the movement in- 
dicates the recorded address of each piece of music as 
the time information for every 98 frames; and the abso- 
lute time indicates an absolute recorded address of the 
30 first music to the last music as the time information.. 
[0079] The lead-in area of the music CD has a TOC 
(table of contents) recorded with management data cor- 
responding to the movement number data, the elapsed- 
time-in-the-movement data, and the absolute time data. 
35 [0080] When the player 2 reproduces the audio data 
of music from the music CD, it reads the management 
data from the TOC and quickly moves the pickup 10 to 
a position where the audio data of the music specified 
by the user exists. 
40 [0081] Next, by referring to Fig. 7, the format of the 
data D2 generated by the CD decoder/communication 
encoder circuit 1 2 (hereinafter referred to as an interface 
format) will be explained. 

[0082] As shown in Fig. 7A, the data D2 is structured 
45 such that 192 frames constitute one sector (or block), 
and the CD decoder/communication encoder circuit 12 
transfers the sLereo audio data of each piece of music 
as a plurality of sectors. 

[0083] Further as shown in Fig. 7B, each frame has 
50 two subframes, each of which has identifiable synchro- 
nization preambles B, W, M made up of 4-bit code data 
and a channel CH1 having audio data of a left stereo 
channel and a channel CH2 having audio data of a right 
stereo channel. 
55 [0084] That is, the first subframe in the first frame #1 
situated at the head of each sector has a synchroniza- 
tion preamble B indicating that this subframe is situated 
at the head of the sector, and the data of channel CH1 . 
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The first subframe in the second and subsequentframes 
#2-#192 has a synchronization preamble M indicating 
that this subframe is situated at the head of each of the 
second and subsequentframes, and the data of channel 
CH1. Further, the second subframe in each of the 
frames #1-#192 has a synchronization preamble W in- 
dicating that this subframe is a second subframe in each 
frame, and the data of channel CH2. 
[0085] As shown in Fig 7C, the channels CH1 , CH2 
each include audio data of up to 24 bits, 1-bit data V 
called a validity flag, 1 -bit data U called a channel status, 
1 -bit data C called user data, and 1 -bit parity data P. 
[0086] The user data C is used to transfer the address 
data indicating the positions of individual subframes by 
distributing the address data over 192 frames #1-#192, 
one bit in each frame . The CD decoder/communication 
encoder circuit 12 transfers the stereo audio data gen- 
erated as a result of decoding the detected data D1 by 
allocating them to the channels CH1 , CH2 of up to 24 
bits and identifying the positions of these stereo audio 
data by the user data C of 1 92 frames #1 -#1 92. 
[0087] A validity flag V is used to identify whether the 
stereo audio data is normal or abnormal. 
[0088] When the data D2 of each piece of music en- 
coded in a predetermined interface format is transferred 
to the recorder 5 : the recorder 5 generates data D4 com- 
patible with the CD format shown in Fig. 3 by decoding 
the data D3 by the decoder circuit 1 8. Then , the data D4 
is encoded by the read/write signal processing circuit 25 
into the format for writing into hard disc. The data is writ- 
ten into the sectors m, m+1 , m+3, m+4, ... on the hard 
disc DISC, as shown in Fig. 8. 

[0089] Next, the operation for copying the audio data 
reproduced by the player 2 into the hard disc drive HDD 
of the recorder 5 will be explained by referring to the flow 
charts of Figs. 9 and 10. Fig. 9 shows the operation car- 
ried out mainly by the player 2 and Fig. 1 0 the operation 
performed mainly by the recorder 5. 
[0090] In Fig. 9, when the user loads a music CD into 
the player 2, the initialize processing is performed in 
step S100 and then the pickup 10 reads the manage- 
ment data from the TOC on the music CD, which is then 
decoded by the CD decoder/communication encoder 
circuit 12. The address data contained in the decoded 
management data is stored in an address buffer (not 
shown) in the control circuit 13. Then the player enters 
a standby state temporarily. 

[0091 ] In this temporary standby state, when the user 
manipulates the operation unit 1 5 to request the start of 
the copying, steps S102-S128 and an anomaly detec- 
tion step S200 are performed in parallel. 
[0092] Let us first explain about the operation trig- 
gered when the anomaly detection step S200 detects 
an abnormality. The control circuit 17 in the recorder 5 
also performs anomaly detection processing at steps 
S400 and S402. The step S400 checks the detection 
signals Sv, Sb from the voltage sensor 23 and the vibra- 
tion sensor 30 to see if there is any anomaly. When the 



step S402 decides that it has detected a large vibration 
such as impact or a supply voltage fluctuation ("Yes" 
branch), the next step S404 sends the control data Dc 
representing the occurrence of abnormality from the 

5 control circuit 1 7 to the control circuit 1 3. 

[0093] The control circuit 17 puts in the control data 
Dc the record address ADR where the block of data cor- 
responding to the anomaly occurrence time is recorded, 
and transfers the control data Dc to the control circuit 

10 13 to request it to read again the data recorded in the 
record address ADR on the disc CD and retransmit it. 
[0094] Upon receiving the control data Dc represent- 
ing the occurrence of anomaly at step S200, the control 
circuit 13 in the player 2 is interrupted and forcibly 
moved to step S1 1 4 where it causes a program counter 
in the control circuit 13 to increment the counter value 
X by one. 

[0095] At step S116 a check is made to see if the 
counter value X is larger than a predetermined threshold 
20 value Xmax. If Xmax > X ("No" branch) , the processing 
moves to step S126. tf Xmax < X ("Yes" branch), the 
processing moves to step S128. 

[0096] At step S126, the pickup 10 is moved to the 
start position of the block to be reproduced again, i.e., 

25 where the block corresponding to the anomaly occur- 
rence time begins . At the next step S1 04 one block (98 
frames) of data D1 is read from the music CD, and then 
the CD decoder/communication encoder circuit 12 per- 
forms the decoding and bit error correction operations 

30 on the data thus read in a manner conforming to the CD 
format. 

[0097] That is, when an anomaly is detected at step 
S200, the decision is made at the above steps S1 1 4 and 
S116. When Xmax > X ("No" branch) , the processing 
35 moves to step S1 26 and then to step S1 04 to read again 
the block corresponding to the anomaly occurrence 
time. 

[0098] Next, the operation performed when no anom- 
aly occurrence signal is found at step S200 will be ex- 

40 plained. In this case, at step S102 the pickup 10 is 
moved to the start position of the block to be reproduced 
and at step S1 04 the data is read from the disc CD. 
[0099] Next, at step S106 the bit error correction op- 
eration is performed on the data D1 thus read out and 

45 a check is made as to whether the bit error correction 
has been successfully done. 

[0100] When appropriate data is obtained ("Yes" 
branch), the next step S108 extracts from the subcode 
in the Q-channel of the decoded data the address data 

50 ADR representing the start position of the block and 
stores it in the memory buffer in the control circuit 13. 
Further, at step S110 the CD decoder/communication 
encoder circuit 12 adds the address data ADR and flag 
data V (=0) to the audio data and encodes the audio 

55 data in conformity to the interface format to generate the 
transmission data D2 for each sector shown in Fig. 7. 
Then, at step S112 the transmission data D2 is sent to 
the recorder5, which will perform the steps S300-S324 
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shown in Fig. 1 0. 

[0101] In step S106 when appropriate data cannot be 
obtained even by the error correction ("No" branch), the 
processing moves to step S1 1 4 where it causes the pro- 
gram counter (not shown) in the control circuit 13 to In- 
crement the counter value X by one. Then, at step S1 1 6 
the control circuit 13 checks whether the counter value 
X is larger than a predetermined threshold value Xmax. 
[0102] When Xmax > X ("No" branch), it is decided 
that the number of times the appropriate data has failed 
to be obtained (counter value X) while the music being 
copied is played is within the range of the maximum 
number of retries Xmax. Then the processing proceeds 
to step S126 where the pickup 10 is moved to the start 
position of the block to be reproduced again (the start 
position of the block that could not be error-corrected). 
This is followed by the repetition of step SI 04 and sub- 
sequent steps. 

[0103] When al step S116 Xmax < X ("Yes" branch) , 
it is decided that the number of times the appropriate 
data has failed to be obtained (counter value X) while 
the music is played exceeds the maximum number of 
retries Xmax. Then, at step S118 the flag data V is set 
to 1 and at step S120 the address data ADR is stored 
in the address buffer. Then, at step S122 the address 
data ADR, flag data V (-1) and audio data are encoded 
and at step S 1 24 the transmission data D2 thus encod- 
ed is transmitted to the recorder 5, after which the 
processing moves to step S128. 

[0104] That is, when the player 2 fails to read the mu- 
sic CD or receives a signal indicating the occurrence of 
anomaly from the recorder 5, it makes a decision of step 
S 1 1 4 and S1 1 6. When Xmax > X ("No" branch), the play- 
er 2 performs the processing from step S126 on down 
to reproduce again the block that failed to be read out 
or the one corresponding to the anomaly occurrence 
time. Then, when the number of repetitive playbacks (i. 
e., the number of retries) X exceeds the predetermined 
threshold value Xmax, the player 2 performs the 
processing from step S116 to step S120-S124, thereby 
sending the transmission data D2 with the flag data V 
set to 1 to the recorder 5. After this, the processing 
moves to step S 1 28 where it resumes playback from the 
next block. 

[0105] The counter value X in the program counter is 
reset each time the processing moves to the step S128 
to change the block to be copied. 
[0106] When the transmission data D2 is sent from 
the player 2 to the recorder 5, it is recorded by the hard 
disc drive HDD according to the processing shown in 
Fig. 10. 

[0107] First, at step S300 of Fig. 10, when the control 
circuit 17 decides that the data D2 is transferred from 
the player 2, it receives the data D2 at step S302. At 
step S304, the decoder circuit 18 decodes one sector 
of data received and at step S306 performs a synchro- 
nization detection and descrambling on the data to gen- 
erate data conforming to the CD format. 



[01 08] Next, at step S308 the control circuit 1 7 checks 
the flag data V added to the data D4. When the flag data 
V is 0 indicating that the data is normal ( "No" branch), 
the control circuit 1 7 at step S31 0 transfers the data D4 
5 containing the address data ADR and audio data to the 
hard disc drive HDD. Next, at step S312 5 the read/write 
signal processing circuit 25 encodes the address data 
ADR and the audio data in conformance to the format 
of the hard disc DISC and supplies the encoded data 
10 Ds to the read/write head 28 which in turn records 
(writes) the data Ds into a sector of the hard disc DISC. 
[0109] Then, at step S314 the control circuit 27 
checks if all the data Ds of the music to be copied has 
been written into the hard disc DISC. If it is found that 
is all the data has not yet written into the disc, the control 
circuit 17 at step S322 requests the control circuit 13 to 
convertthe next block of data D1 into data D2 and trans- 
fer it. That is, when one sector of data is written into the 
hard disc drive HDD, the control circuit 17 causes the 
2 o control circuit 13 to perform the processing beginning 
with step S1 04 of Fig. 9 to send the next sector of data 
D2 from the player 2. 

[0110] When at step S308, however, the flag data V 
(=1 ) indicating that the data is abnormal is found ("Yes" 
25 branch), the control circuit 1 7 moves to step S31 8 where 
it causes its program counter (not shown) to increment 
the counter value Y by one. 

[01 11] Next at step S320, the control circuit 1 7 checks 
whether the counter value Y is larger than the predeter- 
30 mined threshold value Ymax. If Ymax > Y ("No" branch), 
the control circuit 17 decides that the number of times 
the proper data has failed to be obtained (counter value 
Y) is within the allowable retry number, and moves to 
step S324 where it requests the player 2 to perform the 
35 processing from the step S126 of Fig. 9. 

[0112] When Ymax < Y ("Yes" branch), the control cir- 
cuit 1 7 decides that the number of times the proper data 
has failed to be obtained (counter value Y) exceeds the 
allowable retry number, and moves to steps S322 where 
40 it requests the player 2 to perform the processing from 
the steps S 1 28 of Fig. 9. 

[0113] That is, when an error occurs in the data D4 to 
be recorded into the hard disc drive HDD, if the number 
of retries Y is within the range of the threshold value 
45 Ymax, the control circuit 17 issues an instruction to re- 
quest the player 2 to perform playback (reading) until 
the data D4 to be recorded is obtained (slep S324). 
When the number of retries Y exceeds the threshold val- 
ue Ymax, the control circuit 17 informs the block to be 
so recorded next to the player 2 (step S322). That is, when 
the retry number Y exceeds the threshold value Ymax, 
the control circuit 17 avoids a further retry.. 
[0114] As described above, when an anomaly is de- 
tected at steps S400-S402, too, the control circuit 1 7 at 
55 step S404 instructs the control circuit 13 of the player 2 
to read again and retransmit the block in which the 
anomaly occurred. Upon receiving this instruction, the 
player 2 (see step S200 in Fig. 9) performs rereading 
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and retransmission operations so that proper data can 
be written into the hard disc drive HDD. 
[0115] In this way the steps S300-S324 and steps 
S400-S404 are repeated. When the steps S320 and 
S402 decide that no anomaly has occurred, the data D2 
in the sectors of the music to be copied are successively 
received. When on the other hand the steps S320 and 
S402 decide that an anomaly has occurred, the data D2 
in the same sector is received and then the sectors of 
data in the music to be copied are successively recorded 
into the hard disc DISC. Then, after all the data Ds of 
the music to be copied have been written into the hard 
disc DISC, this is confirmed by the step S314 and the 
copy processing is completed. 

[0116] According to this embodiment, as shown in 
Fig. 3, when an abnormal condition (error) occurs at a 
point in time te during the copying operation, as when 
the hard disc drive HDD is vibrated by external forces 
or the supply volLage fluctuates, the recorder 5 instructs 
the player 2 to retry the reading of the music CD begin- 
ning with the block in which the error occurred. This 
process ensures that proper data is copied to the hard 
disc DISC. 

[0117] Further, when the player 2 failed to read data 
properly or when the data D2 fails to be transferred to 
the recorder 5 due to noise interference during data 
transfer, the music CD is read again from the block 
where the anomaly occurred. Therefore, appropriate 
data can be copied into the hard disc DISC. 
[0118] Further, when an error occurs in a block B3 as 
shown in Fig. 3, the reading operation simply returns 
from the error occurring point te to the start position of 
the block B3 where the error occurred and performs the 
copy operation again, thus greatly reducing the copying 
time. 

[0119] That is, in the conventional operation of Fig. 
10, the copy operation is resumed after returning from 
the error occurring point te to the start position a plurality 
of blocks before, as detailed in Fig. 4, and therefore the 
copying takes long. In this embodiment, however as 
shown in Fig. 3, simply returning from the error occurring 
point te to the start position of the block where the error 
occurred allows the copy operation to be resumed, thus 
greatly reducing the copying time. Particularly when 
long music, such as classic music, is copied and an ab- 
normality (error) occurs just before the copying opera- 
tion is completed, the conventional method takes ex- 
tremely long in completing the copying operation. This 
embodiment, however, enables the copy operation to be 
completed in a short time, providing the user with an ex- 
cellent operability. 

[0120] In this embodiment we have explained about 
a case where a music CD is copied into a hard disc 
DISC. The present invention is not limited to this appli- 
cation. With this invention, CDs other than music CDs 
(for example, CD-ROM) and other digital information re- 
cording media such as MD, DAT, MO and DVD can be 
played and recorded into a hard disc DISC in a short 



time. Although in the above explanation, a hard disc 
drive HDD is used as a target medium into which the 
media data is copied, data can also be copied into other 
digital information recording media in a short length of 
5 time. 

[0121] We have explained an embodiment of a car- 
mounted audio system, this invention is not limited to 
this application but can widely be applied to signal 
processing systems having a function of copying infor- 

10 mation. The invention can be applied, for example, to a 
navigation system which comprises a player for playing 
an information recording medium such as CD and DVD 
recorded with map data, and a recorder for recording 
the map data reproduced by the player into an informa- 

15 tion recording medium such as a hard disc DISC, and 
which performs navigation based on the map data re- 
corded (copied) into the recorder. 
[01 22] We have explained about a case where the da- 
ta reproduced from an information recording medium by 

20 the player is written into the recorder. The present in- 
vention is not limited to the player or reproducing device, 
but can also be applied to a signal processing system 
that has a source for supplying digital data to a storage 
device . For example, the invention can be applied to a 

25 signal processing system which has a receiving device 
for receiving data transmitted by a digital television 
broadcast or over a digital communication network and 
uses the receiving device as a source for supplying data 
to a storage device where the data is stored. 

30 [0123] Further, to obtain address data for managing 
the audio data, this embodiment handles 98 frames of 
data, the shortest data length, as one block and 
resumes the copy operation from the block of data in 
which an anomaly occurred, thereby reducing the cop- 

35 ying time. This invention, however, is not limited to this 
data management scheme. The invention is essentially 
applicable to the copying of a so-called data file which 
is structured based on a shortest data length unit in 
which significant data, including audio data, can be 

40 managed by addresses. 

[0124] The shortest data length unit in which signifi- 
cant data can be managed by addresses is not limited 
to the ones called frame, block or sector. The signal 
processing system that handles a type of data called 

4 5 packet is also included in this invention. 

[0125] While this embodiment has been described to 
have a vibration sensor and a voltage sensor, the inven- 
tion is not limited to this configuration but also includes 
a configuration having a sensor capable of detecting a 

50 physical phenomenon that has caused abnormality dur- 
ing the copying process. 

[0126] Further in this embodiment, when an abnor- 
mal condition occurs, the recorder instructs the player 
to repeat the playback beginning with the block of data 
55 corresponding to the occurrence of the anomaly and 
then records again the same re-read data. The invention 
is not limited to this processing. 

[01 27] As a variation of th is embodiment, the following 
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processing may be executed. That is, in the event of an 
abnormality, the recorder instructs the player to repeat 
the playback beginning with at least one block before 
the data block corresponding to the occurrence of 
anomaly and, after the second-time playback is done, 
the recorder records at least the same data block that 
corresponds to the occurrence of the anomaly. 
[0128] For example, when an error occurs in a block 
(B3) in Fig. 3, the recorder 5 instructs, by address spec- 
ification, the player 2 to perform another playback start- 
ing from the block (B2) and then records again the re- 
read block (B2) and block (B3) into the hard disc DISC 
of the recorder 5. Of the blocks (B2) and (B3) that were 
reproduced second time, only the data of the block (B3) 
may be recorded again into the hard disc DISC of the 
recorder 5. 

[0129] As described above, when data in a data file is 
transferred from a source such as a player or reproduc- 
ing device to a recorder and is being recorded in the 
recorder, if an abnormal condition occurs in the source 
or the recorder, the data in the data file beginning with 
the data block that was being recorded at time of anom- 
aly or the data beginning with one block before the failed 
data block is retransmitted to the recorder and the re- 
cording is resumed from at least that data block among 
those retransmitted to the recorder in which the anomaly 
occurred. This process eliminates the need for re-re- 
cording ail the data in the data file, thereby reducing the 
time it takes for the data file to be recorded completely. 
[0130] Further, because a voltage sensor for detect- 
ing an abnormal condition in the supply voltage supplied 
to the recorder and a vibration sensor for detecting vi- 
brations of the recorder are provided and these detec- 
tion means are used to detect the occurrence of an 
anomaly, it is possible to reliably record the data in the 
recorder even when such voltage fluctuations or vibra- 
tions as will hinder proper recording of data occur. 



Claims 



A signal processing system in which a data file hav- 
ing a plurality of data blocks of a predetermined data 
length is transferred from a source to a recorder and 
recorded in said recorder, 

said signal processing system comprising: 

an abnormality detection means to detect an 
abnormality in said source or said recorder 
while the data file is recorded and to output an 
abnormality detection signal; and 
a control means to, when the abnormality de- 
tection signal is output from said abnormality 
detection means, instruct said source to re- 
transfer data beginning with that data block in 
the data file which was being read at time of 
abnormality detection or data beginning with a 
predetermined amount before the data block in 
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the data file associated with the abnormality de- 
tection, and at the same time instruct said re- 
corder to resume the recording beginning with 
at least that data block among thereof retrans- 
mitted to said recorder in which the abnormality 
occurred. 

A signal processing system in which a data file hav- 
ing a plurality of data blocks of a predetermined data 
length is transferred from a source to a recorder and 
recorded in said recorder, 

said signal processing system comprising: 

a data adding means provided in the source to 
add address information to each data block and 
transfer the data blocks to said recorder; 
an abnormality detection means to detect an 
abnormality in said source or said recorder 
while the data file is recorded and to output an 
abnormality detection signal; 
an address determination means to, when the 
abnormality detection signal is output from said 
abnormality detection means, determine ac- 
cording to the address information an address 
of that data block in the data file which was be- 
ing read at time of abnormality detection; and 
a control means to instruct said source to re- 
transfer data beginning with the address deter- 
mined by said address determination means or 
an address a predetermined amount before the 
address determined by said address determi- 
nation means, and at the same time instruct 
said recorder to resume the recording begin- 
ning with at least that data block among thereof 
retransmitted to said recorder in which the ab- 
normality occurred. 

A signal processing system in which a data file hav- 
ing a plurality of data blocks of a predetermined data 
length is transferred from a source to a recorder and 
recorded in said recorder, 

said signal processing system comprising: 

a data adding means provided in the source to 
add to each data block address information and 
flag information indicating whether the data 
block is normal or abnormal and to transfer the 
data blocks to said recorder; 
an abnormality detection means to detect an 
abnormality in said source or said recorder 
while the data file is recorded and to output an 
abnormality detection signal: 
an address determination means to, when the 
abnormality detection signal is output from said 
abnormality detection means, determine ac- 
cording to the address information an address 
of that data block in the data file which was be- 
ing read at time of abnormality detection, to de- 
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cide whether the data block is normal or abnor- 
mal according to the flag information, and, 
when the data block is decided to be abnormal, 
to detect an address of the abnormal data block 
according to the address information; and 5 
a control means to instruct said source to re- 
transfer data beginning with the address deter- 
mined by said address determination means or 
an address a predetermined amount before the 
address determined by said address determi- 10 
nation means, and at the same time instruct 
said recorder to resume the recording begin- 
ning with at least that data block among thereof 
retransmitted to said recorder in which the ab- 
normality occurred. 15 

4. The signal processing system according to any one 
of claim 1 to 3, wherein 

said abnormality detection means is a voltage 
sensor that detects an abnormality in a supply volt- 20 
age supplied to said recorder. 

5. The signal processing system according to any one 
of claim 1 to 3, wherein 

said abnormality detection means is a vibra- 25 
tion sensor that detects vibrations of said recorder. 

6. The signal processing system according to any one 
of claim 1 to 5, wherein 

said source is a player which plays an infor- 30 
mation recording medium recorded with a data file 
made up of a plurality of data blocks of the prede- 
termined data length. 
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